17. Irrigators, Water Trading, the Environment and Debt: Buying water entitlements for the environment Henning Bjornlund, Sarah Wheeler, Jeremy Cheesman Since January 2008, the Australian Government's Water for the Future initiative has secured at least 705 gigalitres (long-term cap equivalent, or LTCE) of surfacewater entitlements through the Restoring the Balance (RTB) environmental water buyback. The Government has $1.8 billion remaining in RTB for future entitlement purchases, and to close the 2300-3300 GL environmental watering gap defined in the Guide to the proposed Basin Plan. The Government has indicated a willingness to draw deeper into the public purse to close the environmental watering gap if required. The Government has emphasised that environmental water buybacks have been made, and will continue to be made, from willing sellers. A counterargument is that by conducting environmental water buybacks during the worst drought sequence in 100 years, the Government is predatorily acquiring water from 'forced' rather than 'willing' sellers.
The human, social and economic impacts of selling water to the Government have been considered at the individual, farm and regional community scales. While irrigators who choose to sell some or all of their water entitlements will be financially compensated at some level, they might experience adverse human and social effects from their decision. Moreover, communities that depend on irrigation might experience impacts of water entitlements leaving their region, for example via declining populations and loss of jobs and services. Communitylevel impacts are likely to be more significant in those communities whose economies have a greater reliance on irrigated agriculture, and that produce agricultural commodities with lower marginal value products of water, such as irrigated broadacre. These and other impacts have already been discussed and reported in the context of trading of water entitlements out of individual irrigation districts in the southern Murray-Darling Basin (Edwards et al. 2007; Fenton 2006 ).
Qualitative analyses of interviews with irrigators indicate that few regard themselves to be willing sellers of water entitlements. Many irrigators claim that they have been 'forced' to sell as a last resort due to financial stress, not least as a result of the current prolonged drought (Kuehne et al. 2010) . They suggest that post drought the number of willing sellers may fall off significantly of the price paid for water entitlements by the Australian government does not rise.
In the context of future environmental water recovery through buyback, the issue is that the impacts of the reduction in total entitlements available for irrigation will depend on how the tenders to purchase water are designed, the extent to which 'willing' sellers will continue to sell entitlements, and how innovative policy makers are going to be to hone the capacity of markets to maximise agricultural output from the available water. Thus, understanding the characteristics of irrigators who sell water entitlements, and the factors they consider in this sale, are core to effective and efficient environmental water recovery by the Government.
Towards this understanding, this chapter provides some insight into the motivations of irrigators who sell water entitlements; what irrigators have historically done with the money they receive from entitlement sales; whether irrigators themselves perceive benefits from having an environmental water market in place; what irrigators think about irrigators who trade water to the Government; and whether there is a widespread belief amongst irrigators that greater environmental flows are necessary in the Murray-Darling Basin (MDB).
The chapter is organised in six parts. The first two parts briefly discuss irrigators' views on water markets and the environment, and how views have changed over time. The next part provides a broad overview of the relationship between debt, selling water entitlements, and what irrigators do with the proceeds. The following part discusses the issue of whether there will be sufficient willing sellers in the future for the Government to meet its environmental waterrecovery objectives. The final part concludes and discusses some alternatives to the current environmental water recovery program.
Irrigator Trade Attitudes
Various sources (for example, National Water Commission 2010) show that water markets have been important in allowing irrigators to cope with the drought, by either selling or buying water allocations and/or water entitlements. In particular, the allocation market has been instrumental in allowing farmers to manage cash flow and farm risk. Bjornlund has been surveying water traders in key irrigation districts of the MDB over more than two decades. This chapter details irrigator answers to questions asked in surveys in the Goulburn-Murray Irrigation District (GMID) of Victoria in 1998 Victoria in -99, 2003 Victoria in -06, 2008 Victoria in -09 and 2010 It is essential to make allocations to the environment otherwise irrigation will not be long-term viable Source: Based on steering committee reports from LWRDC project USA3 available from <www. waterresearch.net> Trading in water should be allowed only between people who own land on which the water can be used 79 8 5 3 5
I am sceptical about the Living Murray Process-it looks as if the objective is to trade-off country voters for city voters 57 17 14 3 8
It is essential to make allocations to the environment otherwise irrigation will not be long-term sustainable 19 15 30 12 24
We would be willing to reduce our seasonal allocations in order to ensure sufficient allocations for the environment 9 8 16 14 54
We would be willing to give water to the environment as a reasonable contribution to improve conditions and as part of a wider community effort Notes: N = 300 in GMID; N = 324 in Riverland.
Source: Based on data from RIRDC project by Bjornlund and Cheers; data not previously published. During more than a decade of surveying, four concerns about water trading have been consistently raised by irrigators: 1) the sale of entitlements from irrigation regions will result in irrigation costs rising for the remaining irrigators; 2) if entitlements are traded away from farmland it might be left uncultivated and become infested with weed and pests, which is a nuisance for neighbouring farmers; 3) if entitlements are traded away from farmland then the value of the land could decline-as a result, the council rate base will be reduced leading either to higher rates for remaining irrigators or to less services; and 4) if entitlements are sold out of a local area then farm production might decline. This could result in a loss of both on and off-farm jobs, which may in turn lead to regional decline in population and services.
Despite these concerns, irrigators have widely adopted water trading over time, in particular the trading of allocations. When water trading commenced in the mid 1980s, only a few per cent of farm businesses traded each season. In the late 1990s and 2000s, as water scarcity increased and farmers became more familiar with water trading, market participation rates increased markedly. Research within the GMID indicates that in the early 2000s up to 60 per cent of farm businesses traded water in some form each season, while less than 10 per cent had never engaged in water trading (Wheeler et al. 2009 ).
There is increasing evidence that the allocation market has become more competitive over time, with more than 30 per cent of the water applied in the field within the GMID being purchased in that market (Bjornlund and Rossini 2008; Wheeler et al. 2010a ). There has also been an acceleration in entitlement trading, with the percentage of the total entitlement base traded within the GMID increasing from less than 1 per cent prior to 1998-99 to 4.5 per cent by 2007-08 (Bjornlund and Rossini 2010) . In the GMID the 4 per cent cap on entitlement trade out of districts has been reached in successive years between 2007 and 2010, which suggests that total entitlement trade would have exceeded 4.5 per cent if this cap was not in place.
Water trading is thus having an increasing influence on who use and own water.
There is clear evidence to suggest that irrigators have used water markets to manage the adjustment process and to manage water scarcity and production risk with respect to water supply (Bjornlund 2002 (Bjornlund , 2004 (Bjornlund , 2006 . Despite the early reluctant acceptance of water trading, there is now a clear understanding within the irrigation community that without water trading the socioeconomic impact of the current drought would have been much harsher.
Irrigator Attitudes to the Environment
In general, irrigators agree with statements about the importance of, and need for, greater environmental flows in the Murray (Bjornlund 2005; Tisdell and Ward 2003) . Over time however there have been significant declines in irrigators' acceptance of environmental needs. Tables 17.1, 17.2 and 17.4 summarise irrigators' responses to two questions-one about the need for more environmental flows in the River Murray and one about their preparedness to contribute to environmental flows by reducing their seasonal allocations. In the GMID, the percentage of irrigators agreeing with both statements was highest in 1998-99. Between the 1998-99 and 2010-11 surveys, irrigators' stated willingness to contribute towards environmental flows dropped from 30 per cent to 10 per cent amongst NSW and GMID irrigators. Over the same period, the percentage of irrigators agreeing with the need for more environmental flows declined from 60 per cent to 43 per cent in the GMID, and from 55 per cent to 44 per cent in New South Wales. Although no significant difference was found between NSW and GMID irrigators' attitudes to environmental flows, it seems that SA irrigators hold significantly different views to their upriver counterparts. In 2010-11, nearly 80 per cent of SA irrigators believed in the need to increase environmental flows, while about 17 per cent agreed with some form of voluntary uncompensated reduction in seasonal allocations.
These findings suggest that irrigators' willingness to sacrifice their own water allocations for the environment has been falling sharply over the past decade as water scarcity increased and the national water-reform policy process intensified from a point of discussion to reality. Drought and the real extent of the sustainable diversion limit (SDL) 'cuts' have fostered strong resentment amongst irrigators for what is regarded as a Basin Plan Guide that aims solely to meet the environmental watering requirements defined by federal bureaucrats. However, it may be a real surprise to many that over 10 per cent of southern MDB irrigators surveyed from August to the first week of October 2010 agreed that they were willing to see some of their water allocations sacrificed (without compensation) to ensure enough water for the environment.
The Relationship between Debt and Selling Water
Qualitative research suggests that farm debt is a main reason for irrigators selling water to the Government for environmental flows (ABARE 2009; Kuehne et al. 2010) . There is no doubt that some farmers do sell water as a measure of last resort; however, the sale of water to finance or retire farm debt is not a new phenomenon-nor is it associated exclusively with environmental water purchases by the Government. Surveys of irrigators trading during the 1987-94 period within the GMID and Riverland found that cash-flow management was the main reason for 57 per cent of GMID irrigators selling water, and 71 per cent within the Riverland. Consistent results were observed in 1994-96, when 61 per cent of GMID and 58 per cent of Riverland irrigators gave this reason for selling (Bjornlund 1999) . A similar survey of water sellers within Murray Irrigation Limited from 1990 to 1999 found that 52 per cent of sellers cited financial reasons as their main motivation for selling their entitlements (Bjornlund 2000) .
The relationship between farm debt and selling water is complex. To fully understand the issue one needs to consider all the possible influences on why farmers sell water back to the Government. Several studies have looked at this relationship in detail. In 2008-09, 624 irrigators in the Riverland and the GMID were surveyed and asked about their willingness to sell water to the Government. Wheeler et al. (2010b) sought to understand what influenced irrigators in the two regions to sell their water. Farm debt was a strong, significant influence on GMID irrigators' willingness to sell. It was found that the higher the total farm debt, the higher was the likelihood that they were thinking of selling. Indeed, the higher the debt level, the higher was the percentage of their total water entitlements they were considering selling. This was not the case, however, for Riverland irrigators, where no significant association between debt and willingness to sell was found.
Marsden Jacob Associates (2010) surveyed 1021 farmers (808 irrigators and 213 dryland farmers) in 11 regions of the Basin between March and April 2010. This project sought to explore how irrigators may exit the industry under proposed water-entitlement cuts of up to 40 per cent of LTCE allocations. Overall, irrigation farms were found to be conservatively geared, with farm equity ratios generally near 80 per cent or greater. Over the past five years, however, average annual returns from farming have been low to negative due to drought. The average gross margin return on farm assets for horticulture, broadacre, livestock, dairy and mixed farms interviewed is in the range of -2 per cent to 2 per cent. Adding debt and interest costs will mean the average annual return on assets during the past five years has been negative for the majority of farms surveyed. This is an unsustainable cash-flow situation, and places a significant constraint on the ability of farmers to service farm debt and grow their operations. Cash flownot assets and gearing-now appears to be the fundamental challenge for most farmers.
Marsden Jacob Associates (2010) also found that younger farmers have progressively higher debt than their older counterparts, and that-holding age and farm type constant-increasing farm debt was systematically linked to lower subjectively assessed personal wellbeing and future optimism scores. Moreover, holding all other factors (such as age, farm type, farm size, and so on) constant, in response to permanent reductions in irrigation allocations, irrigators with higher debt stated they would be more likely to: 1) seek to exit irrigation altogether; 1 and 2) restructure their farming operations.
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One of the main findings from these studies is that there is a wide range of influences on selling water. Farm debt does play a part, but irrigators' attitudes, values and wellbeing appear to be the most significant and strongest influences on decisions to sell water or exit the industry. For example, the survey undertaken by Marsden Jacob Associates found that the strongest predictor of the likelihood of an irrigator stating they would exit farming in response to permanent reductions to LTCE allocations was their Deakin wellbeing score. farm and farmer variables, and this result is significant across all basin regions studied (unlike findings for other influences, which are often region/industry specific). Although other factors-such as farmer age, years farmed, type of farm, water entitlements, irrigated farm size, and technology adopted-do play a significant part in farm decisions, the influences of these variables differ from region to region.
The 2008-09 surveys in the GMID and Riverland asked irrigators how and where they planned to invest after selling their water entitlement. One-third of GMID irrigators and 40 per cent of Riverland irrigators planned to reduce debt, while the next largest response was off-farm investment (Figure 17 .1) (Wheeler et al. 2010b) . Only a small number of irrigators planned to use the funds for on-farm investment. Set in the context of the Basin drought, these results make intuitive sense. About one-third of irrigators in both communities suggested that they would spend the funds locally if they did sell water. What irrigators intend to do with the proceeds of water sales has shifted significantly over time. Bjornlund (1999) asked entitlement sellers in the GMID and the Riverland during the 1994-97 period how they had spent the proceeds from their water sales. Within the GMID it was found that 63 per cent put the money towards general revenue, 26 per cent towards debt reduction, 20 per cent to improve their irrigation and drainage system, and 11 per cent to purchase other assets such as machinery and land. In the Riverland, 27 per cent used the proceeds to improve their irrigation system, 17 per cent for debt reduction, 12 per cent to buy other farm assets and 44 per cent put the proceeds towards general revenue.
Will Sufficient Willing Sellers Continue to Come Forward?
The future success of the Restoring the Balance program depends on securing enough water sales from willing irrigators in targeted regions to meet the environmental watering requirements of the Guide. Surveys of irrigators in 2008-09 suggest that between 40 and 60 per cent of irrigators in the Riverland and GMID stated they have not thought about selling water to the Government at all. Table 17 .3 indicates that about 30-40 per cent of irrigators would consider selling their water entitlements, but only if they were offered 'substantially' more than market prices. In the Riverland in 2008-09, the minimum average price suggested by irrigators for a water entitlement per megalitre was just less than $2700, while GMID irrigators' minimum average was a little more than $1900 (Wheeler et al. 2010b ). Wheeler et al. (2010b) estimated the total water volume that irrigators were planning to sell to the Government in 2008-09. It is of some concern that the estimated volume was only about half of what the Government plans to buy back If right, these results suggest that the Australian government will need to pay a higher price for water entitlements into the future than it has paid in the past if it wishes to secure the volumes of water it needs for the environment.
A caveat to our findings is that these estimates have been based on static one-year responses in a period of extreme drought and low commodity prices. Irrigators' past stated willingness to sell could change considerably if farm conditions improve (or worsen). The dynamic aspect of changing preferences for selling water is an area deserving further investigation. If willingness to sell water entitlements has fallen as the drought eases then the Government might need to pursue different approaches or restructure the buyback in order to encourage future participation and reasonable bids from irrigators in the future.
Conclusions
The release of the Guide to the proposed Basin Plan has aggravated a long-term distrust held within some irrigation communities about the permanent transfer of water entitlements from their regions. Irrigation communities have historically been wary of selling water entitlements, although this wariness appears to be easing over time. While trading in allocation water has grown considerably, the growth of water-entitlement trading has been considerably slower. Studies of irrigators' attitudes towards trading show a growing acceptance of the benefits of water markets over time, although often vocal dissenters persist within communities. Irrigators selling water (or exiting farming) are frequently motivated by debt considerations.
It is important to realise, however, that debt management is not the sole (or perhaps the main) rationale for irrigators selling water permanently. Values, attitudes and wellbeing of irrigators appear to play a more central role. While increasing farm debt does appear to be correlated with lower personal wellbeing, financial stress is only one attribute of personal wellbeing.
